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3.. Substitute materials exist but currently are not economical.
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materials policy.

S. The national stockpile is a viable hedge against supply shortages
during an emergency.
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EXECUTIVE SUMMARY
&
(\
T This study analyzes the current U.S. posture with respect to strategic and
- critical minerals. The energy crisis of the 1970's focused attention on
-~ non-fuel minerals which could have the same disatrous economic consequences as
2:’ oil. Non-fuel mineral resources supplied by foreigners became the subject of
~ wide Jebate as to the effects of a supply curtailment during an emergency.
X The national stockpile was created to hedge against catastrophic

conditions if supplies were diminished during such an emergency. However, the
5 national stockpile is short of its goals by a major amount in certain
N minerals. This shortage coupled with the recognized deteriorization in the
PN defense industrial base led Congress to pass the National Materials and
£ Minerals Policy, Research and Development Act of 1980. It requires the
¥y Mministration to establish a coherent national materials and minerals policy

and a coordinated program for assuring the availability of materials critizst . = .
for our nation's well being defense and industrial production. The
‘ administration responded with a policy statement and a plan in April 1982. It
i: emphasized activity in the following areas:
h 1. Pederal land availability.

2. Material research and development.
3. Minerals and materials data collection.

\ 4. Strategic and critical materials stockpile policy.
; : S. Regulatory reform.
5 6. Coordination of national materials policy through the cabinet council
' on Natural Resources and Enviromment.
2 The body of the paper describes the general nature of the strategic and
a critical minerals issues and illustrates those issues with case studies on two
b specific minerals: Cobalt and Titanium. Some conclusions are summarized
g below:
5 The United States is at risk with respect to supplies of critical and
5 strategic materials which could impact defense capabilities during emergency
Z‘ situation. This position occurs not only because of our dependence upon
2 foreign sources of supply but as 4 result of our declining industrial hase.
v This decline wag caused by limited land availability, restrictive

envirormental regulation and to some extent political interests.

Substitute materials are a viable answer to the resource vulnerability
problem but the economics of the situation currently does not foster their
use. Much needs to be done in research and development on the economic
creation of substitutes and their manufacturing process. .

The Administration has set forth a coherent policy now we need a coherent
approach by Congress to enact the legislation and provide the resources to .

implement that policy.
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Another call for the application of resources is the fulfillment of the
national stockpile goals. The legislation exists the resources need only be
applied to provide this valuable hedge against supply disruptions.

Pernding legislation to update the Defense Product Act of 1950 which
focuses on a rejuvenation of the defense industrial base is needed to provide

industry the incentives to invest and sustain the industrial capacity
necessary for our nation's defense.
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CHAPTER I

INTRODUCTION AND BACKGROUND

" 1.1 A Pro of U.S. on Foreign Minerals.
The energy crisis of the 1970's reminded the citizens of the United

States that the resources of the earth are finite. In fact, in October of
1973, the Organization of Arab Petroleum Exporting Countries (CPEC) sent shock
waves through the world when it announced that it had decided to decrease the ;
production of crude oil and to place an 0il embargo on the U.S. and Holland. ‘
This historic decision represented a major turning point in Middle East
politics, in the relationships between the Arab states and the rest of the
world; and, in a wider sense, between raw material producing and consuming
nations. There had been some signs before October 1973 that the
industrialized nations visions of an ever expanding use of oil might not be
fulfilled. In fact, in the early 1970's, several Arab states had spoken of
the need to conserve their resources and to obtain the highest possible
revenues for their nonreplenishable resources. Nevertheless, in.1.972 few
persons in academia, govermment, or even in the oil industry, were prepared
for the developmant of an oil shortage in the U.S.; or, the subsequent
decision by OPEC to use oil as a political weapon to further Arab aims in
world politics. The impact of these developments was imwdiate and far

b reaching. Oil had bacome a vital part of every developed country's economy.

The U.S., Western Europe, and Japan were suddenly confronted with the prospect

of recession or depression, of millions unemployed, and, at best, a tremendous
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h increase in the costs of their products. The developing nations also were
‘% deeply affected, for their aspirations of rapid economic development were
’ suddenly crushed as the price that they had to pay for oil increased sharply,
’-: thus draining precious, scarce resources from investment projects. The supply
of oil, because of its international dimensions, was clearly an issue that
deeply affected the political and economic interrelationships of states, their
'f:; foreign policies and even the structure of the international system. The Arab
' use of oil as a weapon to achieve political objectives was branded by many
9 observers and statesmen as blackmail. For those on the receiving end, the
'~ Arab action was indeed an attempt to compel a particular action by threats.
3* Oil cartel supporters claimed that the Arabs were simply doing what statesmen
% had been doing for centuries: employing national resources to secure
; political aims.l
: The dangers of a high dependence on foreign sources for any item
i essential to our nation's survival is best illustrated by the OPEC oil
34 enbargo. While oil is the best known and most important single commodity
g subject to possible cartel-type actions, it is important to remember that it
N is probably not the only one.
’ No sooner had we somewhat recovered from the energy dilemma, when
there were madia reports of another type of crisis. Several prominent leaders
x and government officials were claiming that our industrial base was declining
?\.}: and that we probably could not meet the projected requirements of a war time
X mobilization effort. This situation became widely known during the hearings
i of the Defense Industrial Base Panel of the Committee on Armed Services, House
; of Representatives, in December of 1980. The major findings of the hearings ‘
2
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are detailed in a report entitled, The Ailing Defense Industrial Base:
Unready for Crisis. The report stated: "The general conditions of the
defense industrial base has deteriorated and is in danger of further
deterioration in the coming years; a shortage of critical materials, combined
with a resulting dependence on uncertain foreign souces for these materials,
is endangering the very foundation of cur defense capabilities. These
shortages are a monumental challenge to the Congress, the Department of
Defense, the defense industry and the civilian economy."?

The energy crisis and the ailing defense industrial base issues both
highlighted the fact that the security of industrialized democratic societies
depends in large measure not only upon military strength in being but also
upon having viable economies. Such economies facilitate development of
sophisticated military material and provide a mobilization bagse with
substantial elements capable of rapid conversion to defense and
defense-supporting production. Viewed in this context, adequate supplies of
virtually every material are a strategic necessity. A brief look at human
history reinforces the presumption that we have always been dependent on
critical materials.

I.2 Critical Materials - A Historical Perspective.
Food and water, the basic subsistence of man, has always been a

strategic importance. The Book of Genesis explains how the stockpile of grain
that was stored during the seven years of plenty permitted Egypt to survive
the seven years of famine that followed. Wood and stone were strategic
materials to ancient man. Copper was a strategic material in ancient Bgypt,
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followed by bronze in both the Mediterranean world and the Far East.> The
story of ancient civilizations' dependence on critical materials goes on and
on.

The United States was concerned early on with the potential

T
F ¥ X

Pl a o

availability of strategic materials outside of its own borders. Commodore s
Perry's Far East Naval Expedition of 1852-1864, had specific orders to look

for and to sample likely coal deposits in the Far East in anticipation of the

future needs of a steam propelled navy.4 However, more than any other

industrialized nation of the late nineteenth and early twentieth centuries,

PR

K the U.S. could meet the most urgent of its mineral needs from within its own
borders. But, the capacity of the United States to produce and consume have

g nd.itahgve-mtmtiminmnyotthemstinpottantirﬂustzialrau

fs materials.

B 1.3 The U.S. Situation.

)

The U.S. situation with regard to. critical materials is important to

understand in this context. However, it is first necessary to examine some
dlﬁnitimsin&alimwit:htheptoblof.mineraldepeﬁuw. The term
'strategic and critical materials' mean that they are needed to supply the
military, industrial, and essential civilian needs of the United States during
a national emergency and are not found or produced in the United States in
sufficient quantities tomeet such need.’

The current non-fuel mineral posture indicates that domestically
produced non-fusl materials of mineral origin are valued at over $225 billion
anually. Domestic sources account for the major part of our total mineral

Id
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k. &_; materials supplies; but, imports supply significant quantities of a broad

&5

Xud

-? gpectrum of mineral materials (Figure l). The result is a non-fuel mineral

trade imbalance of approximately $2 billion. Further, an assessment of
, strategic vulnerability must include an examination of other countries besides
™ the U.S. Nations with which we are closely allied are even more dependent on
| imports for important non-fuel minerals than is the U.S. What is significant
as well is the commmnist block islargelyselfsxffi;:ient. This self
sufficiency is a result of a long pursued policy of autarky on the part of the

X U.S.S.R. The development of its mineral resorces, within a gaint land mass of
:::i:«, 8-1/2 million sq.lare miles, has been a prime objective of the U.S.S.R. ever
since the Revolution of 1917.5 |

An assesmmnt of our position with respect to any particular material
must not only include import dependence, but many other factors. Materials on
hand in the strategic stockpile, other government stocks, and industry stocks

\“é: , are also significant. For example, our present posture in several important
:‘ materials such as tin, tungsten, manganese and chromium would be quite
i different were it not for the strategic stockpile. The stratsgic stockpile,
gh Poasibilities of substitutes and alternates mist also be considered,
— as must the possible use of low-grade noncommercial domestic mineral
i degosits. Deposits considered sutmarginal today could become sources of
1’\;5’ . supply at some future time. Bureau of Mines research ircludes recovering

| chromium, nickel, and cobalt from laterite deposits and from flue dusts,
33 . plating wastes and other residues. Another illustration of possible changes
e
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Ty
.t,:‘ exists in the automotive industry. One manufacturer predicted that by 1985
A,
¢!
3 net weights could be reduced by 15-20 percent from 1978 weights. Aluminum,

magnesium, plastics and fiberglass are being given increasing attention as
substitutes for the traditional steel in an automobile.

I.4 Energency Management.
Management of our mineral resources is the responsibility of several

executive departments. The Department of Interior, pursuant to Executive
Orders under the Defense Production Act and the Stockpiling Act, is
responsible for emergency readiness plans and programs for non-fuel minerals.

The Interior Department is responsible for mines, concentrating plants,
refineries, ores, concentrates and other materials treated in such

1

3 facilities. The Department of Commerce is responsible for facilities and

& materials that are further along in the chain of processing and utilization;

o and, it maintains the Defense Materials System to charmel matarials to defense

3 and defense-related production. Steel, copper, aluminum, and nickel have been

| designated as controlled materials and are the basis of the Defense Materials

;L System. The Department of Interior has chartered the Emergency Minerals

% Administration to carry out actual .perations in the event of a major

§ emrgency. In emergencies, the Department of Interior operates under the

direction of the Pederal Buergency Management Agency (FBMA). FBMA, an

. independent agency, was created in 1979 to consolidate tre emergency planning,
' civil defense, and disaster relief functions of the government.

, - The Bureau of Mines monitors domestic production, imports, exports,

stocks, and consumption of all major non-fuel minerals. As a result of this
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continual endeavor, the Bureau of Mines has the framework needed to discharge
priorities, allocation, and supply expansion responsibilities under the
appropriate legislation. In the event of a supply disruption, the first
action to be taken would be to monitor exports, followed, if necessary, by
export controls. The Sec:etar? of Commerce is charged with monitoring exports
and contracts for export of any nonagricultural good and at some point in a
serious shortage situation, recourse to the strategic stockpile might be
required. Export controls, priorities and allocation, and stockpile releases
Any long standing
supply disruption would call for supply expansion programs under Title III of
the Defense Production Act. These would cover not only domestic deposits but
also deposits in reliable foreign sources. The Bureau of Mines would
recomnend needed mineral supply expansion programs to FEMA, which would then

direct the General Services Administration (GSA) to make the necessary

are only temporary measures with limited effectiveness.

contractual arrangmnts.7

I.5 The Outlook.

The energy crisis of the 1970's and the publicity given the decline of
the U.S. defense industrial base has underlined the need to be concerned about
critical non-fuel minerals. United States citizens were struck with the fact
that we were dangerously vulneralbe to the QPEC-type mineral cartels. The
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dangers of a high dependence on foreign sources for any item essential to our
nations survival is probaoly best illustrated by the cartel which caused:
price escalation, shortages, inflation, dollar devaluation, trade deficits,
and economic stagnation (Figure 2). There is reasor. to believe one, or a
combination of similar pressures could occur with materials such as chromium,
cobalt, titanium, nickel, and others.

The problems of mineral dependency are foreign, domestic, economic,
sociological and political. The questions regarding domestic and foreign
resources, foreign dependency, stockpiling, mobilization supplies, production,
substitutes and legislation are all interrelated. This report will attempt to
provide information, analyze the situation and then synthesize the issues
regarding strategic and critical materials. Lastly, conclusions and
recommendations are offered to improve the materials impact on national
security. Further, two case studies, one on cobalt and the other on titanium
are provided as an examination of two -epresentative examples of critical and
strategic materials. Cobalt and titanium were selected after consultation
with experts from FEMA, Department of Interior, and Department of Defense
primarily because of their unique physical properties with regard to their

aytensiv: uses in defense-related industries.

I.6 Problem Statement.

This paper investigates the U.S. posture with regards to strategic and
critical non-fuel minerals. The areas investigated include national
policy/legislation, requirements determination, vulnerability, production,
substitutes, and foreign and domestic resources. Case studies on Cobalt and
Titanium are included as representative examples of specific, critical and

strategic materials that are essential o U.S. national zccurity.
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CHAPTER II
VULNERABILITY

II.1  General.

Until well after World War I, the U.S. produced 90 percent of the
materials it consumed although even then, significant raw materials were being
imported. Since that time, other than briefly during World War II, there has
besen a steady decrease in both the import and domestic processing of almost
all raw materials, and a proportionate increase in the import of the refined
and processed materials. Dghewneddy, This has resulted from the rising trends
of nationalism within the third world where the expropriation of U.S. owned
companies abroad, together with increased foreign taxation and constraints on
U.S. mrshiahu reduced U.S. capability to import many raw materials.  In
addition, many of the countries owning the raw materials, having abundant
supply of inexpensive labor, also desire the value added costs that result
from refining and processing these materials themselves. Concurrently, high
enezgy and labor costs in this country, together with the restrictive
envirormental regulations which have greatly increased the difficulty and cost
of domestic mineral exploration and processing, have forced U.S. industry to
become more heavily dependent on these foreign sources. The end result has

been that not only does the U.S. now depend on foreign sources for many of

these strategic raw materials but also for processing the materials as well.
The decline in U.S. merchant shipping has resulted in an increased dependence
on foreign transportation at a time when the U.S. and allied navies no longer
mnw&wmiwmmmmmmms.miu
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*;:{. overseas suppliers. For instance, none of the principal world suppliers of
x chromite or titanium (rutile), and less than 10% of the suppliers of cobalt,

managnese, and platinum group metals are located within the Western
Hemisphere, and these materials could be subject to disruption if the sea
lanes were closed. The consumption rates for some of these and several of the

= other critical minerals, however, are in relatively small quantities and could
5 be transported by air if necessary. For several years, virtually all of the
cobalt exports from Zaire were flown out of the country due to the insecure
;‘ rail transportation network in and within neighboring countries.
A more significant consequence has been the overall decline in the

: industrial base and loss of the associated skills which has simultaneously
B occured within the U.S. One of the methods the U.S. has chosen to deal with
:’33: this vulnerability is the creation of a national stockpile. Currently, there

are 93 elements in 61 groups of materials designated as strategic and critical
for purposes of maintaining national stockpile reserves. Of these, there are
approximately 20 minerals for which the U.S. depends upon foreign suppliers
for greater than 50 percent of it.ssugply.l Although the annual dependency
percentage will vary somewhat, there ‘are also same of these materials for
which the U.S. is virtually 100 percent dependent on foreign sources, some of
- which are distant and of questioned reliability. Pending any goverrnment
legislation to improve this situation, it is likely to remain unchanged and in
all probability will further deteriorats.
‘Mofﬂnﬁorld'sgroductimam:mmotanm:otou:

2
7, critical materials are located in two areas of the world;

.‘,
&

.
A

T A T e ?l(""' r‘l a"‘ B e (Lo

e Ab’ h

‘i\



o el (™

AL

Siberia and southern Africa. These two areas contain 99 percent )
of the world's manganese ore; 97 percent of the world's

vanadium; 96 percent of the world's chromium; 87 percent of the
world's diamonds; 60 percent of the world's vermiculite; and 50
percent of the world's flourspar, iron ore, asbestos and

uranium. 2aire and Zambia now provide 65 to 75 percent of the
world's cobalt. In 1979 the U.S. had to import over $25 billion
worth of non-fuel minerals. This dependence on foreign sources

for raw materials vital to our industries has been increasing

for many years for several reasons including: technology
advancements and legislative and requlatory restrictions imposed
on the U.S. mining industry."?
Despite many of the comerns expressed, from an overall economic
standpoint, the U.S. in 1980 still operated a positive raw materials trade

balance of $6 billion in exports compared to $5 billion in imports. There
was, however, a trade deficit in processed minerals with $23 billion exportad

compared to $25 billion imported with an overall net deficit in 1980 of $1
billion.3

1I1.2 External Factors.
Of further concern is the relatively well off position of the U.S.

when compared with its allies who depend much more heavily on imports for many

of their strategic raw materials. Western Europe imports 75 percent and Japan

90 percent of all its raw materials. .
The Soviet Union on the other hand is for all practical purposes,

resource independent and in some cases has deliberately invested in developing

14
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production and processing facilities excessive to its apparent estimated
needs. It is also spreading its influence in central and southern Africa and
other areas upon which the U.S. depends heavily for materials.

This depency and possible vulnerability of the U.S. to distant foreign
sources of supply has been a major concern since the catastrophic political
and economic consequences brought on by the oil embargo in 1973. Defense and
Industry experts have expressed grave concerns over the spectre of similar
situations occurring within the critical non-fuel minerals. They feel the
U.S. has now become dangerously wvulnerable to an OPEC type mineral cartel or
that in the event of full scale hostilities it would be cut off from its
overseas suppliers.

Obviously, the vulnerabilities vary for each non-fuel mineral
dependent on a number of factors. There is also a wide range of
interpretations as to which minerals constitute strategic materials. Although
potential domestic sources for several strategic materials are known, their
unearthing would require directed incentives. In addition, peacetime
exploitation of these could be hampered by predatory foreign producers who
could ecmmicaily afford to substantially reduce the prices on the open
market thus taﬂé:ing U.S. efforts camparatively more expensive if pursued.

Import dependence also does not necessarily imply vulnerability since
there are varying degrees of both dependence and vulnerability. For instance,
the U.S. currently receives 25 percent of its non-fuel rineral imports from
Canada a friendly country and reliable supplier. In addition, of 12 critical
minerals identified as vital to U.S. defense production efforts; seven

-
>




SEANLASAC AL SUM ARSI KD CLO R g

X ’.f‘.‘"._! "

minerals, cobalt, columbium, nickel, platinum group metals, tantalum, titanium

Pk

(ilmenite) and tungsten are produced, some in significant quantities, and

s

exported by Canada. So while the U.S. is in all probability most import
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dependent on Canada, it is also least vulnerable to a cut off by Canada based
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on the historical good relations that have existed between our two countries.
At the same time, while many of these materials are readily available from

) Canada and other neighboring countries during peacetime conditions, assuming

e that Canada would continue to be an ally in the event of worst case scenario,
::- a prolonged conventional war with the Soviet Union, (nuclear warfare not being
18] .

,{‘1 considered relevant to this problem) Canada might be hard pressed to support

U.S. surge requirements while at the same time trying to meet their own

L increased defense needs. Assuming, of course, that U.S. defense industries
; remain somewhat capable of conducting a surge in production. Reliance on
“ either Canada or Mexico where land transportation is relatively secure, is
obviously less vulnerable than <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>